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Abstract 
It is believed that using the education strategy with directing questions in the teaching period can increase the students’ 
meaningful learning level in the physics education. The productivity of this period is related to the quality of the questions be
prepared and the relation between student and student, student and the tutor. The teaching period is composed of certain phases.
These phases are preparation, presentation, application and evaluation.  Any question in every phase has an important role in this
teaching period. These questions prepared for the subject’s being understood better by the students must be prepared in a way 
that covers concrete pedagogical aims which comprise upper cognitive aims. As a conclusion, realizing active learning on 
students and transporting the information to permanent memory is only related to the strategy which will be used by the tutor. 
Keywords: Meaningfull learning; teaching; physics education; teaching with questions;  teaching process; learning strategy. 
1. Introduction 
Education is a communication period. (Küçükahmet, L.2006). It is not possible to realize learning without 
communication. According to the recent researches, information transportation is based on communication theories. 
Four main member of communication period taken into consideration as the process of making the meaning 
common among individuals can be shown schematically as: Teacher (source)- content(message)-education 
period(channel)-student(receiver)
     In the education period, the teacher is the source and the student is the receiver. The teacher transports the 
content (message) to the student with using different tools and equipments especially his voice. ‘Double aspect 
flow’ which is important for the communication period is also important for the education period. In the teaching 
period the teacher needs to see the student’s reaction whether she/he has understood, comprehended the subject 
presented. For this reason a good education can only be provided in the classrooms where the face to face relation 
can be established. A classroom atmosphere which has double aspect, face to face relation is important both the 
student and the teacher. The teacher determines not only how much he teaches but also  how he needs to teach as 
observing  the students’ reaction in this kind of atmosphere. The students’ former experiences, needs, behaviors and 
whether they are ready to learn or not can only be understandable when having a face to face connection with them. 
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Actually one of the most important reasons for the failure of the communication period is due to not knowing the 
receiver’s characteristic enough. In this kind of situation, applying an education technique appropriate for the 
students’ level is impossible. The approach ‘the teacher must start the lesson with what the students know; not what 
s/he knows.’ must be accepted as the first condition of the active education. (Koúar, E.2005). 
    The education strategy is the approach of any subject in the education. Presentation of the lesson by the teacher is 
an education strategy. Also, finding out the aims of the lesson by the students themselves with debating on the issues 
under the guiding of the teacher is an education strategy (Tan, ù.2004). Deciding on which strategy or the strategies 
will be suitable for the ongoing of the subject is related to the content of the lesson, the time, the number of the 
student and the students’ readiness level, the talent of the tutor. The real purpose of the whole concept and the 
activities designated here are aimed at the full learning of the students of the information presented. So, what is the 
full learning process and how it occurs? According to the Bloom, there are three variables which are crucial in the 
inner classroom learning (Bloom, 1976). 
1. The level of realizing pre learning before, which is necessary for teaching the talent aimed to be taught. 
2. The level of the student being ready for learning or participate the process. 
3. The level of the convenience between the educations’ turned into the practice and the students’ needs. 
If the adequacy is provided for the three variables written above, some pedagogies believe that students’ learning 
difficulty differences between each other will decrease (Özçelik, 1979). Firstly, the information presented to the 
student passes through the student’s mind and logic filter. If the information passing through the mind and logic 
filter doesn’t come across a problem or if the presented information is logical, it is the information that should be 
learnt. This is the half of the learning process. The other half is related to the readiness level of the student before 
getting the information. Unless the information is contrast to the information learnt or it supports the information 
learnt before, it is information that should be learnt. The information providing the conditions above is the 
information which will achieve the full learning. Full learning occurs in this kind of information presented. 
Otherwise, achieving full learning is rather difficult.  
Active learning-teaching is only related to the method in the well planned teaching process. Teaching process 
consists of four phases. These phases are preparation, presentation, application and evaluation. In the teaching 
process, the tutor either uses different methods in each phase or uses more methods in the same phase. Besides 
forming methods, the tutor has got different obligations. These are; 
1. Preparing the student to learning (motivation) 
2. Giving information about the aims of the lesson to the student. 
3. Providing active participation of the student to the lesson process. 
4. Giving reinforcements to the student. 
5. Providing feedback-correction to the student. 
6. Giving information about the outcome of the learning. 
7. Suggesting on what the learnt information is used for in the daily life and how it is used etc… (øúman, A. 
and EskicumalÕ, A. 2001). 
     The tutor must take what is going to be done into consideration before the process begins. First of all, what are 
the pre-knowledge and talents of the student related to the subject about to be taught? How does the tutor make a 
contact between the subject and the student’s environment? Secondly, the tutor must answer some questions related 
to the subject being studied. He must decide which method or methods will be used while presenting the subject to 
the students, which techniques will take part in the teaching process and which tool and equipment will be used. 
Thirdly, the tutor must take the time, necessary time for the teaching, whether the environment is suitable for 
learning or not into consideration    (øúman, A. ve EskicumalÕ, A. 2001).
     It can be seen in the literature that methods like directing questions in the teaching period are used in the physics 
education. As one takes these methods into consideration, the most widespread methods are CRS ( Classroom   
Response Systems ), PRS ( Audience Response Systems ) ( R. J. Dufresne & et. al.1996 and D. Zollman & et. al 
2005). Even if these systems are used in the teaching process, they are widely used in education meetings such as 
conference, panel discussion and seminar (Beatty, I.D., et.al. 2006). Using these systems is only possible with 
setting up the necessary electronic systems. Setting up and using this kind of electronic system is both complicated 
and expensive. So, using these systems can burden economical on both the tutor and the education institution. Some 
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of the education institution has the chance of using these systems under the Turkey conditions; yet it is impossible to 
use these systems widely if we take the whole institutions around the country into consideration.
     As in the CRS and PRS methods, the questions, which will be asked to the students, are also very important in 
the education strategy with directing questions. Preparing these questions is rather different from examination 
questions or homework exercises. The reason of this difference is both the phases of teaching process and wish of 
full learning of the subject with discussing on it. The majority of the questions that the tutor has taught for many 
years and collected from the test books can help a little to the users of this teaching process with directing questions 
(ESDQ). There are few collected for the education system of ESDQ. The most widely known of these collected take 
place in the book called ‘Peer Instruction’ from Eric Mazur. Mazur has made the using of ESDQ widespread in the 
physics education (E. Mazur, 1997). The questions in his book have been a good starting point for the researches. 
However; this collected is not sufficient because of two reasons. One of these reasons is that this collected has been 
gathered for supporting Mazur’s special aims ;  the second reason is that  it cannot respond to the phases related to 
the teaching process suggested in this article and also it is not the resolute approach of using the methods of 
preparing questions. Mazur’s peer instruction method contains short conference type questions mentioning the 
crucial points of physics followed by short conceptual questions. This approach asks the students for preparing their 
own answers and proving them. Mazur claims that this approach leads the students to think on the discussions and 
also influence the teachers to understand the clarity of concept. Mazur also claims that this method makes the true 
information widespread among the students. Even if the usage of ESDQ in this way is important, it is thought that it 
is possible only with inverting the development samples formed in teaching and learning. In classrooms formed for 
applying ESDQ method, the tutor uses asking questions to students, teaching how to prepare questions, to give 
answers and discuss on them as a learning tool.  Comprehensive conferences are only prepared when there is a need. 
Frankly speaking; ESDQ gives importance on full learning of the concept and how it is used in the necessary 
process talents rather than memorization of conceptual approach. Moreover, getting an improvement on gaining 
creativity by students on talents of cognitive, analysis and problem solving, physics learning and thinking on it are 
aimed.  The tutor must know not only directing questions but also preparing and varying them. So, in the teaching 
process it is necessary to use ESDQ. 
1.1. The Phases of Teaching Process and Methods Followed While Preparing the Questions in ESDQ 
A: The teaching process covers four phases. These are preparation, presentation, application and Evaluation. 
1.2. Preparation Phase 
In the preparation phase, the tutor tries to get the students to be ready for learning the subject. First of all, the 
tutor makes it clear to the students why they need to learn that subject and also gives information on the aims of the 
lesson. If it is possible, the important elements of the lesson are written on board. The pre knowledge of the students 
on the subject is examined. Then, the students’ attention is attracted with asking an interesting question or an 
activity. If a connection between the subject and the needs of the students and also between the pre knowledge of the 
students and the subject are made, the students will be motivated and will learn better. According to the most 
education theoretician, the new data be taught to the students and behaviors be gained make reminding some of the 
pre knowledge and talent necessary during the lesson (Fidan,N.,1982s). In other words, the new information and 
behaviors can only be gained by the students with reminding their pre knowledge and gained behaviors. In the 
education literature, the students’ pre knowledge, talents and attitudes are called as ‘entrance behaviors’. Teaching 
something new to the students is related to whether they have the entrance behavior or not.  ‘Entrance behaviors’ are 
the starting points of the new learning. For this reason, we must try to find out whether the students have these or not 
before a new learning process. If there is a lack in their entrance behavior, it must be completed and the mislearning 
must be corrected. The tutor can apply a short test before starting the process to get an idea on the students’ pre 
knowledge and their entrance behaviors.  The result of the test can give important clues on the matter where he must 
start the learning process.
Attracting the student’s attention, motivate them for the new subject and prepare them to follow the lesson 
willingly are related to the tutor’s talents and experience.  Also the tutor gets the students ready for the lesson with 
the help of the methods be applied at start (question/ answer, observation, sample case) and discussion and audio 
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visual tools. The questions in this phase must be attractive, must arouse desire for the lesson, motivate the students 
and test the students pre knowledge level related to the subject. This phase takes little time according to the 
characteristic of the lesson and student age group. This phase lasts only 3-5 minutes. This time can be increased in 
the small age groups. On the other hand, this time can be shortened only if the age group grows. 
1.3. Presentation Phase 
This phase is that the information is presented to the students. The information, concepts, rules, formulas and 
explanations take place in this phase. The information which will be presented in this phase must be presented to the 
students gradually, from simple to complicated, from concrete to abstract, from neighborhood to far environment. 
The necessary stimulatories must be presented to cause the students gain the aimed behaviors for instance; including 
explanatory examples, shapes and models. Besides, this phase must include key questions which will help the lesson 
being understood better. The questions asked to the students during the lesson will not only strengthen the learning 
but also attract the students’ attentions to the desired points. The questions which will be asked during the lesson 
must comply with the aims below: 
1. To reveal the students’ pre knowledge (entrance behavior) on the subject. 
2. To help the students to find an unknown point. 
3. To motivate the students. 
4. To make the students think. 
5. To have students repeat learnt information. 
6. To emphasize the important points. 
7. To arouse curiosity among the students. 
8. To reveal how much the students understand the subject. 
Asking question is the most important part of the teaching-learning process. The teacher asks questions with the 
purpose of reminding, attracting attention, making the students think, strengthening the newly learnt information and 
evaluating. So, the teacher must choose these questions carefully and prepare them before the lesson. The questions 
must be appropriate to the students’ level, clear and understandable. Questions must improve the students thinking, 
criticizing, discussing and their talents and encourage them to learn. (Fidan, N., 1982). In this phase of the teaching 
process, there are some applications that the tutor needs applying to the students. These are the clues, participating 
to learning process, attention and reinforcement. Let’s have a look at the explanations below:  
Clue: ‘is the massage which motivates the students and helps getting the desired behaviors’ (Fidan, N., 1982). It 
contains activities such as asking questions to the students, writing the crucial points of the subject on the board, 
changing the vocal tone in certain parts and stress on them. Clues give information to the students on what they will 
learn and how they will learn them and also guide them.  The clues help the students to remember their pre 
knowledge and establish a relationship between their pre knowledge and the new learning and head towards an 
activity.  
Participating in learning; is defined as the student’s being in a situation that interacting with the elements of 
education state which he is in and trying to learn something. There are internal and external conditions that 
determine the students’ participation in learning process. Attention, motivation, being ready as mentally are the 
internal conditions that determine the participation of the students in learning. Learning environment, the teacher 
and the subject be learnt are the external conditions.(Fidan, N., 1982). 
Attention; is the most important characteristic of the learning activities made by individual or the whole class. 
Attracting attention of the students and carrying on this attention during the lesson is the most crucial point of the 
teaching and being a teacher. Attention is the process related to electing a portion of stimulatories received by means 
of sense organs and evaluating them.  
Reinforcement; is the operation of giving stimulatories that increase the possibility of coming out a certain 
behavior. If the teacher gives a positive reinforcement after a positive behavior of the student, uses expressions such 
as ‘Well done’, ‘Bravo’ or he made the whole class applause this behavior in front of the classroom, this behavior 
turns into permanent and encourage the students to ask questions and answer the questions.   
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1.4. Application Phase 
The subject studied is revised and repeated by the students after the presentation phase of the lesson. The tutor 
explains the points again that guessed not to be fully understood by the students.  The important points are put into 
practice for being understood better by the students. Applications are the efforts attempted for attributing the 
presented information to students. The application phase of a lesson covers all activities containing the practice of 
all kinds of information, talents, behaviors that will be gained by the students with the help of the tutor. For 
example; connecting pre knowledge with the new learning, repeating the subject as summary, doing exercises on the 
subject, making   generalization are the activities taking part in the application phase. The students’ asking questions 
on that they haven’t understood or missing points must also be included in this phase. The information got in this 
phase is interconnected with the external world. For that reason, samples of the learnt information in life are shown 
to the students. (Özden, Y., 1998). In other words; the learnt information is connected with the real life information, 
examples are given, generalization is made , coming into the results and providing the students’ realizing the 
practical  value of their talent and attitude. In the application phase, students’ assimilation of the lesson that they 
have recently learnt, is tried to be gained. The tutor asks the students for improving and interpreting their learning by 
thinking on the information which they have recently learnt.  Also, the tutor tries to enable the students provide 
more logical solutions for the problems.  
1.5. Evaluation Phase 
The last phase of a lesson is the evaluation phase.  In this phase, how much a student has learnt is tried to be 
determined. Evaluation is the step in which evaluating tools and techniques are used for determining how much of 
the aims and behaviors that are aimed to be gained by the students are gained by them. These evaluating tools and 
techniques can be as the questions directed to the students, written and oral examinations, multiple choice tests, 
application exams, problem solutions, and experiments. The questions asked for determining whether the students 
have understood the subject or not must be prepared before the process begins.  
In the evaluation period, the students are informed about the result of the learning.  The students learn better if 
they know how much they have learnt where they have made mistakes and where they have had to work harder. If 
he students have mistakes again, these mistakes are corrected. The missing learning is completed. These studies 
performed by the teacher are called as feedback-correction. These activities provide important contribution to reveal 
the missing learning of the students and to determine the points that are hard to be understood by the students. The 
questions that enable the students put into practice the new learning with applying them in real life and absorb, 
strengthen and make this information permanent, take place in this phase. This kind of questions directing to the 
students show the level of realization of the aims and gains determined at the beginning of the process. 
2. Method 
2.1. Question preparation techniques in education strategy with directing questions 
      The system thought to be used in question preparation must address to special aims related to the role of the 
questions taking place in the teaching process, how the questions should be designed for gaining success and the 
various methods that can reach the process to success (Beatty, I.D., et al. 2006). 
2.2. Role: what is the role of the questions in teaching period? 
This article is about the teaching technique based on ESDQ method called as education with directing questions. 
This kind of questions works better than the traditional education methods. It forms the nucleus of the structural 
dynamics. The prior aim of inner class study is presenting information related to the subject studied in the lesson, 
not giving lecture.  The tutor struggles for the students’ discovering, organizing and completing the information in 
order to fulfill this aim. In the first place, the students get the materials from the test books, computers, and sources 
outside of the classroom. Inner class activity is carried out in the rotation of prepared questions for each lesson phase 
(Dufresne,R.J.,2000). This rotation starts with the questions of preparation phase and goes on with presentation, 
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application and evaluation phases’ questions. The questions, aimed at the objectives of the subject and the lesson, 
are asked to the students. A few minutes are given to the students to discuss in small groups. Generally this process 
goes on till the students find out a satisfying answer. During this period of time, the students in the class discuss on 
different intuition and opinions with others sitting around them and study on the solution. The tutor gets the answers, 
formed due to the interaction of students, person by person. Before telling which answer is better, the arguments are 
calmed down by asking for the fulcrum of their answers to the each of the volunteers. This process can be turned 
into a live opinion interaction between the students with a skillful direction.  During the discussion, the students 
explain their opinions; afterwards the tutor directing the process makes a general statement with a short exposition. 
Next, the tutor goes on with the relevant ESDQ question and a few well chosen questions for the closure. During 
this fifty minutes lesson period, related to the peculiarity of the lesson and the phases of the teaching period, the 
tutor completes the lesson with this kind of questions prepared for each phase.  Some problems can occur in this 
rotation starting with the questions followed by describing the subject and then going on with the questions. In the 
teaching process, after the concept and definitions are given, the tutor can face three kinds of problems while 
passing to the education strategy with directing questions. First, the tutor asks questions leading the students to the 
discussions and more thinking rather than memorization or stereotyped talents. Secondly, a discussion atmosphere is 
created beginning with small groups and then covering the whole class before getting the whole class’s answers. 
Thirdly, the tutor makes the necessary explanations with using the method called as agile education.  
2.3. The aims of the questions: what is the achievement that we will get with using the questions? 
We believe that each of the ESDQ question must serve to the concrete pedagogical aims. As using the term 
‘pedagogical aim’, we mean much than a simple physics content. The questions asked to the students must include 
these three objectives in order to obtain learning at the level of analysis, synthesis and evaluation accepted as the 
upper level learning determined in Bloom’s taxonomy. These are content, process and the metacognitive objectives.  
The objective of the content is determined with answering the question ‘Which part of the subject do we want to 
enlighten?’ The answer of the question ‘Which cognitive talent do we expect to be improved in students?’ 
determines the objective of the process. As the subject is the necessity of which physics materials are used by the 
students to find out the answer of the question, the process is the necessity of how the materials are used. The 
process objective sometimes can be called as cognitive objective. Besides the information on physics, the expert 
physicians have different abilities which enable their knowledge beneficial in different situations. If we need to list 
them in order; the ability of producing alternative ideas, forming similarities and differences, defining explanations 
and making descriptions, enlarging the subject, observing and communicating with the environment. (Dufresne, 
R.J., 2000). The tutor has the students gain these properties listed above. The tutor must pay attention to this subject 
while preparing this directing question strategy. After the presented information, the students’ answering the 
question is only related to his having these talents and the ability of good analysis. Analysis made with using all 
functions of mind is an important activity for the students. Analysis; is a comprehension work for getting the result 
by defining the events, the relations between them and the cause of happening. The talent of doing a good analysis 
improves the talent of problem solving by strengthening the conceptual understanding ( Leonardo, W.J., 2001). As 
the questions are the parts of the process objective, these make the students do qualitative analysis in observing any 
answer.
2.4. Metacognitive Objectives: 
The metacognitive objective is found out by answering the question ‘Which opinions do we want to strengthen 
for physics education?’. In concrete or abstract way, physics, thinking, learning, teaching and how to play the 
education game take place in the teaching process. Is physics based on the memorization or the rules or is it based 
on reasoning  and understanding the physics world? Do the students need to study as individual or altogether? Is it 
important to pay attention to the detail or to take the case as a whole? Do we need to wait the students to understand 
the subject as soon as the presentation phase ends or do they need to learn the subject after a discussion based 
lesson?  How many activities are made as individual for the physics education? Maybe the answers of these 
questions are clear for the tutor. But students’ understanding these questions is not as simple as the tutors 
understanding. The Coherence of the massage is very important for the students. The more the students are creative, 
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the easier they understand the explained subject. If we look from the students point of view to the explained subject 
or the asked questions, the learning rate during the lesson increases. With this approach, the learning of the students 
in school and after school can facilitate (Bransfort, J.D. 1999).
2.4 The aim of the questions:  how can these questions reach their goals? 
A question taking place in the education strategy with directing questions reaches the pedagogic goal with four 
different methods. Preparing questions focus the students’ attention on the subject can contribute the cognitive 
process. The students are directed to thinking and discussion regarding the results of the questions prepared for the 
students’ understanding the subject, as looking the answers of the students; back transformation is given to the 
students and the tutors, with announcing the opinions and making comparison during the discussion, contribution to 
the process has been obtained. First two methods can be thought like this. ‘What about are they thinking and how?’ 
this question can attract the attention of the students by presenting conscious different point of view to the realities, 
properties, opinions, contradictions and relations. Sometimes looking from the correct point of view to a subject can 
be enough for enlightening the meaning. It is necessary in some situations; yet it is not enough for the first pace. At 
the same time a question can lead the students to the cognitive process but it can’t force them because it is related to 
the volunteering (Bell, B., 2001). Even so, the structure of the question is an important stage for getting the answer. 
The third and the easiest to understand procedure is the relationship between the students’ answers. Thanks to the 
answers, the tutor can realize whether the students have understood the subject or not. Also the students can get 
information on their classmates’ opinions. If this information is used for the following learning and teaching process 
by the teacher and the students, these answers come in evaluation which shapes the method. Shaping evaluation has 
been the most effective innovation studied so far.  Discussions among the students and between the students and the 
teacher take place in the fourth procedure in which the goals are fulfilled. The discussion following the questions is 
very important for ESDQ method. One reason for this, acceptance of the presented information, understanding the 
expectations and announcing the reason is precious for the students. Students’ announcing their own ideas can 
reveal some inadequacy in education. Another reason for the importance of this procedure is that it serves the 
possibility of comparing different sensation, different analysis and different results. Students’ awareness of their 
friends’ thought makes the learning easier.  It is more beneficial to give importance on their thoughts, to show the 
alternatives and help them to find out the answer rather than telling them what to think. This method gives more 
information to the teachers on understanding their students and the problems they have faced during the class 
discussions than that of one single answer. (Hobson, E.H.,1997). At the same time these discussions shows the 
mistakes of the students to the tutor. Also, this discussion is a kind of shaping evaluation.  
In the 2.1 to 2.4 sections, we present a general framework that gives information on the structure of the questions 
prepared for the education strategy with directing questions in which the class answering system is used. We present 
some special methods be used for applying the framework (2.5 to 2.8) in this part. These are only the assistant parts 
and the groups are formed with taking four different methods into consideration.  We take the learning abilities, 
which are in the structure of mind, into consideration while forming these methods. Mind is a complicated talent of 
the human brain. Learning is the combination of talents which appears when a lot of talents of mind work 
harmoniously. Mind performs lots of functions such as comprehension, memory, thinking, and learning. It is 
possible to put the learning abilities of mind as ‘attracting attention, learning with awareness, utilizing from the 
learning, adapting to the new situations and the finding new solution ways’ on the list.  (Beatty, I.D., et.al. 2006 & 
D. Zollman et. al. 2005). It is important to make a contact between these mind learning abilities and the questions be 
prepared for the ESDQ. 
2.5. The Method,s attracting, attention and increasing the awareness 
There are many different ways to attract the attentions of students to the explained subject during the teaching 
process. For instance; increasing or decreasing the tone of the voice, giving stimulatory unfamiliar to the students 
during the process, giving clues which direct them to make connection between their pre knowledge and the new 
learning, ask the students for listing the differences between two similar or different situations cause to form 
attention on students.  (Beatty , I.D., et.al. 2006). In other words, making comparison is a way of attracting attention.  
If we ask the students for making comparison between two things, the students give importance to the differences 
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between these two objects without any doubt. In order to attract the students’ attention to the required points, we 
must remove the unnecessary details. This is very important for using this method. To gather the attention of the 
students and expose the awareness for two different situations is related to the properties of the questions.  
1. Asking questions to the students that enable them to compare lots of different questions. 
2. Asking questions aimed at explaining a situation and interrogating the effects of different opinions.  
3. Asking two or more questions of ESDQ forming different situations formed by interrogations, containing 
different situations in. 
The students express their opinions on two situations that they have made comparisons with the question types 
that we listed below.  Improving an idea or talent is a kind of reasoning.  Also, it is an important way of forming 
questions. The students’ attention is attracted to the ways showing that the new situation is different from the known 
one by asking familiar questions about the unfamiliar situations.  By realizing the different situations, the students 
go beyond the limited zone and enlarge their way of thinking. Carrying out activities such as reading, summarizing 
and interpreting by the students needs cognitive sources. These sources can be used for understanding the points 
given with the questions. The method of extracting the unnecessary details from the question decreases the cognitive 
loading level. Reusing  the known question types and using the method of improving the content must be balanced. 
Generally, new ideas must be introduced in known question model. The method of back turning which contains two 
related questions keeps the attention alive.  The first pace is Trap: the question is prepared for the students’ falling 
into a common error and overlooking an important detail. The teacher asks the question to the students and without 
much discussion, he gets the answer and then, he asks the second question. The second pace is aimed at the 
students’ realizing the mistake that they have made in the first question. If the students realize their mistakes in the 
first question on their own, they gain much.  But it will not be beneficial for the students’ learning if they have 
warned before or told they have made mistakes.  
The Method Of Preparing Question Aimed at Getting the Attention or Exposing the Awareness 
1. Removing the extras which seem unnecessary. 
2. Forming  comparison questions 
3. Preparing questions that will enlarge the content. 
4. Turning to the questions familiar to the students. 
5. Asking questions that will correct the wrong answers of the students immediately.  (Beatty , I.D., et.al. 2006 
& D. Zollman,et. al 2005). 
2.6. Methods for setting the cognitive process into action 
Question design methods used for setting the cognitive process into action are as various as the thought talents 
that they aim at. The basic rule is to ask questions to the students which they cannot answer without practicing. Also 
the tutor must  stay away from the overloading that prevents the student from practicing.  This can only be got  with 
the help of basic question types. Lots of students can be committed to the mathematics expressions while presenting 
a subject in physics. They do not even give the necessary importance to the alternative presentations such as 
graphics, vector diagrams and oral expressions.  The questions that are necessary for the students to interpret the 
presentations are important for eliminating this connection and looking for alternative presentation. The method is 
put into effect after getting the necessary information and the answer options in alternative presentation.  For 
example; by giving the location-time graphics of a particle moving with constant acceleration in a one dimension, 
we can ask the speed- time graphics. Alternatively, we ask the students for defining a math equation orally and we 
can ask which vector series can present the best definition some basic quantities.  In this situation, the students will 
take pains over the graphics expression taking place in the presentation. But, this new situation needs a surprise 
solution which has come out during the discussion. Comparison and  content improvement method ,used for 
attracting attention of the students, are also beneficial in order to make reasoning on this issue.  These are the 
powerful questions that have many benefits.  Limiting the solution is a reasoning tactic used for forming versatile 
solution. As long as this tactic enables the students to solve the problem with using some special approaches, it can 
be a positive limitation.  Giving this kind of instructions enables the students to look these activities from a different 
point of view. However, using a different way is better. Less instruction must be given to the students to ensure the 
students’ producing versatile solution.  First of all, we present a question to the students which they can possibly 
solve in a different but boring way; then we show them easier and stylish way during the discussion. This is a 
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question preparing method to improve the cognitive process and form different point of view. Forming strategy is a 
method used for strengthening the reasoning.  A question is presented to the students and asked the students for 
explaining that. Before solving the problem, defining the approach will reach the students the most beneficial result.  
This method enables the students to think in a concrete way on the problem solving and find out suitable strategy 
series. The verification part of reasoning is improved by the students during the discussion. This method is a way of 
question preparing by only planning the details. Extracting the unnecessary information and adding the necessary 
ones is another method for proving the strategy and planning it. They enable the students to think the information 
necessary for completing the strategy clearly rather than thinking of every question has everything that is necessary.  
Don’t forget that containing information out of the subject is not a contradiction with extracting the unnecessary 
ones.  Because the information, out of the subject, can be necessary for the pedagogic aims. This information is 
regarded as out of the subject by the students but not by the teachers. Similar methods can be used for other 
reasoning techniques.  Generally, preparing the suitable kind of questions for the students is true if they aim at the 
cognitive talent and avoid of using counting standard , question-answer methods. Cognitive objective is not only 
aimed at being used in the structure of the question but also must be used in the inner class interactive. Observing 
and purification of communication can be preferred when the students interpret a question directed by the teacher.  
As the same way learning can promote the development of thinking. Methods of forming questions to activate the 
cognitive process: 
1. Preparing question aimed at interpreting the concept. 
2. Preparing comparison questions. 
3. Preparing question that will enlarge the content. 
4. Preparing question aimed at determining a series or the subseries. 
5. Preparing question aimed at listing the variables. 
6. Preparing questions aimed at revealing the subject better and the details.  
2.7. Shaping methods according to the gained information-answer system  
As we have defined , the method ,which aims at design of the questions taking the dispersion of the students’ 
answers in the classroom, is the third common method.  In order to present the most beneficial information to the 
teacher, the questions must be prepared that can reveal the common mistakes, misunderstanding, different opinions 
and interpreting of the students.  In this method, questions are prepared with taking the students answers given to the 
questions into consideration.  In general, the answers are beneficial for the teacher and the students when the time 
gap is wide.  While interpreting the students’ answers, we mustn’t forget that every answer has appeared as a result 
of one or more discussions. So, enabling the students to explain their answers becomes an important issue.  For this 
reason, we generally create a discussion area that covers the whole class by carrying on the students’ answers up and 
down systematically.  Afterwards, the volunteers tell their own ideas.  After a student explains his/her thesis on the 
answer, we ask whether he/she has any other point of view on the answer.  The Question Forming Method to Apply 
Shaping According to the Given Answers are: 
1. Preparing question which contains the replies explaining the possible mistakes. 
        2. The questions that have the phrase of ‘none of the above choices’ in.   , 
2.8. The methods that will increase  the  expression, differences in opinions and the productive discussion 
 In this fourth method which enables forming active question, the students express their opinions with their own 
words. Beside this, they can have both different ideas and find out different solution ways by comparing different 
opinions between each other.  This situation helps the students’ learning.  This can also lead the tutor getting 
information on the students’ mind complexity and opinions that they support. All these questions do not always 
form a fruitful discussion area. The questions that are prepared for serving this aim must be different from the 
standard exam type questions. Qualitative questions are superior to quantitative questions if we take the abilities that 
can improve the talks and discussions. Quantitative questions lead the students thinking with numbers, differences 
and equations. On the other hand, qualitative questions lead the discussions to ground on the subject, opinions and 
general relationships. The question types in the four innovations taking part in this section are totally qualitative.  
The affair of analyzing and thinking the questions through that needs reasoning of students enables better discussion 
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and more beneficial interpretation  than the questions  that needs calculating and refreshing the memory .  at the 
same time they improve the development of the analytic al talents.  While the questions defined below which have 
more than one answer and contain analysis, innovations of forming logical questions and the elements of analysis , 
the questions  that are unclear and require  hypothesis can be seen a smooth math problem in the first sight by the 
students . But actually it is aimed at forming a good analysis question. Questions that have lots of replies are 
necessary to create disagreement and discussions. More than one answer is valid with respect to the one’s 
interpretation. Analysis and logic questions represent this innovation. In the same way, we can form questions that 
contain indirect or contain intentional indefiniteness. Allowing misunderstanding is another beneficial method. 
These kinds of questions accelerate the improvement of content objective and take the students away from 
misunderstanding and increase their physics knowledge. Also it helps accelerating of the metacognitive aim with 
causing the students to suspect of misunderstanding .Qualitative questions and the questions requiring indefinite 
hypothesis aim to form misunderstanding.  As we take the questions quality into consideration, how the discussion 
area is formed, can be more important than which questions are used. Explaining the reason of the answers is more 
important than expressing wrong answers and it reflects the real thoughts of the students.  Except these, there are 
many methods which are not mentioned in these pages. Method of forming question increasing interpretation, 
opinion differences and the fruitful discussions 
1. Qualitative questions 
2. Analysis and logic questions 
3. Questions accepting more than one answer 
4. Questions that require indefinite hypothesis 
5. Trapped questions with unnecessary hypothesis 
6. Questions which contain deliberate meaning indefiniteness  
2.9. Sample questions used in the education strategy with directing questions in teaching process 
For the questions be prepared here, the single dimensional motion has been chosen as the subject. As the single 
dimensional motion is the subject following Vectors, the tutor must test the students whether they have understood 
the concepts or not in the former subject in the preparation phase. Besides, the tutor must mention the concepts such 
as velocity, instantaneous velocity, acceleration, displacement, single dimensional motion with constant 
acceleration, a freely falling. The preparation phase must be formed by the questions that test the pre-knowledge 
level of the students and transform the general expressions of the subject. 
Question 1. What is motion?  What are the moving creatures around us? Please give examples.  
Question 2. Please give examples on single dimensional motion by taking our daily lives into consideration
It is possible to increase the number of these questions. However, do not forget that the preparation phase must be 
completed in a short period of time.  The questions must both aim at attracting the students’ attention and examining 
the necessary pre knowledge of the students for the lesson start.  The question types that will be used in the 
presentation phase must be prepared for the subject to be understood better by the students and the concept taking 
place in the subject to be assimilated.  The questions can be directed to the students both during the presentation 
phase and after explaining the subject. 
Question 1. The quantities of average velocity and instantaneous velocity are different from each other. Is there any 
special motion circumstances in which these two quantities are equal to each other? Discuss it. 
The aim here is to enable focusing the students’ attention on the subject and by improving the metacognitive 
process for students’ learning, forming different point of views.  Besides, it is beneficial to mention question types 
which form the thought differences determined method and create productive discussions. In the application phase, 
the questions must be formed by samples that lead the students to assimilate the subject and make a connect with the 
outer word.  
Question 1: Please draw the graphic of velocity-time and acceleration-time of moving matter whose position-time 
graphic is given below.  
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This kind of questions asked in the application phase, are based on the content of the subject presented to the 
students.  The aim of these questions directs the students to understand the presented information and assimilate the 
information. The question types in the evaluation phase aim at testing whether the goals shared with the students at 
the beginning of the lesson has been realized or not  
Question 1. A) As it can be seen in the figure that a ball is rolling over a smooth floor with a speed of 40cm/s. after 
1.25 seconds, the ball stops. How far does the ball go with this stopping acceleration? 
b) When a ball, which is moving on a frictional surface, goes 20cm far from the starting point, its velocity fall to 
half as to its starting velocity.  As the frictional surface is 30 cm length, is it possible to reach the end of this 
surface? 
This kind of questions taken place in the evaluation phase is directed in order to find out whether the subject is 
understood or not and complete the missing parts if needed.  Questions in this part cover the decision process. In 
other words, they show the understandability level of the explained subject. If the subject is understood by the 
students at desired level, the tutor can pass the following subject. 
3. Conclusion and Recommendation 
Education strategy with directing questions in the teaching process is a kind of education method that enables the 
students to discuss on the formation shapes of questions and related to the results of the replies given by the 
students. The success of the method is related to the quality of the questions used by the tutor. Effective questions 
must be prepared in a way that serves 3 objectives clearly. The most important of all is the content objective. 
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Content objective must take the teaching the concepts as basis and cover many different opinions.  The second 
objective is process objective. It is the series of desired cognitive talents that we wish to improve. This improvement 
can be gained as mind functions and qualitative analysis. Metacognitive aim is a point of view for learning or 
physics.  Another pedagogic aim can be fulfilled with the question preparation techniques and  the methods of 
applying the theory mentioned in the method section. 
The question can focus the students’ attention on certain subjects. As the students think on the question, their 
cognitive talents improve. By giving the answers in the class, the teacher gets information on students’ knowledge 
and way of thinking.  Discussions made in small groups or with the participation of the whole class affect the 
students and the tutor can get information about the students ‘interpretations. Intentional questions can be prepared 
for maximum learning. Some methods such as removing the unnecessary elements, making comparison, interpreting 
the expressions and creating strategy can be used for an effective question design. A standard question can be 
prepared with using one or more of these methods, in other words  this question can be prepared with small 
corrections. Preparing an effective question is a hard work and needs time even if there is a concrete framework for 
this study. As every important work, it needs practice. The source of well prepared questions can be beneficial for 
this study. We can adapt an effective education with the other tutors’ questions but we also need to understand every 
question’s formation logic and aims. The framework presented here help analyzing the present questions. we have 
repeated many times that the well designed questions are only  tools and these are the part of the directing question 
approach. Pedagogies, the teacher’s way of using these questions in class is rather important. Lack of effective 
questions can be a serious handicap for the teachers who are willing to learn and use this education with directing 
question. We believe that the framework and question preparation methods presented here will help to overcome 
this difficulty. No matter how effective applying the education strategy with directing questions during the lesson, it 
is not necessary for philosophy of education method directed with question. All of the opinions expressed here can 
be applied especially in small and communicative classes without using the technology.  Education directed with 
questions is based on shaping thought. Shaping thought bases on verifying itself. If it is applied correctly, it shows 
the learning weakness of the students as feedback. For this reason, our most important suggestion on education with 
directing question is paying the necessary attention to the question ‘what happens when you apply it?. Students are 
your best teachers.
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